Postsynaptic injection of calcium-independent phospholipase A2 inhibitors selectively increases AMPA receptor-mediated synaptic transmission.
The calcium-independent form of phospholipase A2 (iPLA2), an enzyme known to generate arachidonic acid (AA), was recently identified as the predominant constitutive phospholipase in the hippocampus. The present study shows that the iPLA2 inhibitor bromoenol lactone, when introduced into hippocampal CA1 pyramidal cells through a patch pipette, generated a dose-dependent increase in the amplitude of alpha-amino-3-hydroxy-5-methylisoxazole-4-propionate (AMPA) receptor-mediated excitatory postsynaptic currents (EPSCs). The iPLA2 inhibitor by itself interfered with neither paired pulse facilitation nor N-methyl-D-aspartate (NMDA) receptor-mediated EPSCs, suggesting that its influence on synaptic transmission is postsynaptic in origin and specific to the AMPA subtype of glutamate receptors. Comparable results were obtained with palmitoyl trifluoromethyl ketone, a second structurally distinct iPLA2 inhibitor. The ability of iPLA2 inhibitors to increase AMPA receptor-mediated currents was also reproduced by MK-866, an inhibitor recognized to interfere with the generation of 5-lipoxygenase by-products of AA. At the biochemical level, we found that AMPA, but not NMDA glutamate receptor subunits, were upregulated in rat brain sections pre-incubated with the iPLA2 inhibitors. Collectively, these results provide the first experimental evidence that constitutive iPLA2 and/or its metabolites play an important role in the postsynaptic modulation of neurotransmission in CA1 pyramidal cells of the hippocampus.